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Introduction
The European Union has seen an increase in the number of inhabitants as well as in the circumstances that are regulated on a European level. Therefore, analyses on the European level as well as between the different Member States have become more important. To this end, individual data for inhabitants of EU Member States are very important for economic research because it sheds light on issues which may be glossed over by relying on macroeconomic indicators alone.
National data sets have the advantage of a rather large number of observations. In addition, the structure is well adapted for the idiosyncratic settings of the respective country. However, the use of national data leads to problems regarding the comparability between countries and thus for cross-country analyses. Due to this concern, the European Union Statistics on Income and Living Conditions (EU-SILC) aim to be comparable for all EU Member States while maintaining high-quality standards, featuring data accuracy, precision, timeliness, clarity and comparability between subgroups/regions.
Although the EU-SILC data cover a wide variety of subjects, the number of existing studies using these data is quite rare. With very few exceptions, only studies on poverty (e.g., Longford et al. 2012 and Whelan/Maître 2012), inequality (e.g. Giannetti/Federici/Raitano 2009) and wage mobility (e.g. Aristei/Perugini 2012 and Bachmann/Bechara/Schaffner 2012) exist. This can be due to the fact that there are still some shortcomings of the data sets that discourage further analyses.
A number of papers on the quality of the EU-SILC data already exist. In these studies, the authors recommend strategies to improve the data design or to best analyse the existing data. Iacovou, Kaminska and Horacio (2012) give a comprehensive overview of strengths and weaknesses of the EU-SILC data regarding sampling and design, household dynamics, and incomes. Based on their findings, they recommend several changes regarding data collection and data provision. Frick et al. (2010) show that there are differences in the measured inequality and poverty for Germany compared to values derived using the wellestablished German Socioeconomic Panel. Goedemé (2010) presents the necessary sample design to estimate reliable standard errors using EU-SILC data.
As an extension to the existing papers on data quality, the present study gives a brief overview on data problems and the quality of the data with special regard to income and the rotational panel design. Compared to the European Labour Force Survey, its longitudinal structure and the information on income are advantageous. However, the data sets provided by Eurostat do not cover all waves of the rotational panel in one data set. Each year, a different bundle of rotational groups is merged into one data set. Thus, the number of observations and years are smaller than what is possible. However, to precisely estimate parameters in multivariate analyses, a large number of observations is necessary. Therefore, it is of interest for researchers to capture all information available in one data set.
The number of observations can be increased by first merging different datasets and then reweighting the observations. In this paper, we describe this process for the years 2004 to 2009 and consequently are able to use almost all available observations. Apart from the reduction of observations in the data sets delivered by Eurostat, the EU-SILC data suffers from the shortcoming that income information is only available on a yearly basis and that labour market status and additional variables do not capture the same time period. This limits the possibilities to use the data set for important analyses of the European labour markets.
We present a strategy on how to calculate monthly income as well as hourly wages based on the yearly income measure provided in the data. These measures correspond to the same observation period as the additional information on labour market status in the yearly interview. Based on our strategy, it is possible to use the data for a multitude of labour market studies. Czech Republic
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The remainder is structured as follows: section 2 gives a brief overview of the EU-SILC data set and its characteristics. The merging of different waves of data is described in section 3. In section 4, we show how to derive a monthly data set. Section 5 describes the strategy to calculate monthly and hourly pay and, finally, section 6 concludes.
The EU-SILC Data
In this section, we describe the data design of the EU-SILC data and its consequences for data preparation. The EU-SILC data set covers two different types of data: the crosssectional and longitudinal micro data set. Due to the advantage of panel data over crosssectional data in econometric analyses, we concentrate on using the longitudinal files, containing, up to now, observations for the years [2004] [2005] [2006] [2007] [2008] [2009] . Except for a comparison of labour income the whole analysis concentrates on the longitudinal files. We use the EUSILC LONGITUDINAL UDB 2009 -version-2 of March 2012 , EUSILC LONGITUDINAL UDB 2008 -version-4 of March 2012 , EUSILC LONGITUDINAL UDB 2007 -version-5 of August 2011 , EUSILC LONGITUDINAL UDB 2006 -version-2 of February 2008 and EUSILC LONGITUDINAL UDB 2005 of February 2008 In addition to the structure of the data, the cross-sectional data and the longitudinal data also differ to some extent in the covered variables. There are some variables in the crosssectional data file that are also of interest for the analysis of labour market transitions and mobility, but they are not included in the longitudinal data sets. This would concern the following variables in particular:
• Information on the use of child care (variables RL030-RL070);
• The reason for working less than 30 hours (part-time) (PL120).
• Firm characteristics: number of persons working at the local unit (PL130), industry (PL110)
• Indicators related to immigration, such as the country of birth (PB210) and citizenship (PB220A)
• The gross monthly earnings for employees (PY200G), which are only available for some years and countries
Besides the variables which are available in the cross-sectional data files, the exact month of the interview would be helpful but is not available. Especially in order to generate monthly income and monthly transition rates, it is important to compare the yearly interviews with the calendar data as presented in the next sections.
In some countries, only one person, the "selected respondent", answers the questionnaire for the entire household. This is true in all Scandinavian countries, as well as Ireland, Iceland, the Netherlands and Slovenia. Although most information is available for all household members, some indicators, especially the calendar data, are only available for these selected respondents. Therefore, the number of observations decreases if variables affected by this selection process are used. Bulgaria (2006 -2009 ), Germany (2005 -2006 3 , Romania (2007 -2009 ) and Malta (2006 -2009 .
Figure 1 The integrated design of EU-SILC
The EU-SILC panel is a rotational panel (except for Luxembourg) which is comparable in its structure to the Current Population Survey (CPS). In a rotational panel, the same persons are interviewed for a certain time period (in this case four years 4 ) and each year one quarter of all respondents are replaced by new respondents. The integrated design consists in selecting four panels at the first wave. Each subsequent year, a panel is dropped and replaced by a new replication. This enables us to follow persons over two, three or four consecutive years. From the fourth wave on all respondents can be observed for four years. Therefore, each person is interviewed up to four times (if they do not refuse to participate), while the number of persons stays almost stable over all periods. 
For a given year, the respective longitudinal file available from Eurostat (e.g. L2009) only contains those respondents that were interviewed both in the respective year and in the preceding year. Therefore, this way of constructing the longitudinal data set leads to an important loss of observations, and, as a consequence, the number of observations becomes relatively small. This aspect is of particular importance when analysing small countries, where the original sample is small to start with and it shortens the possibilities to analyse the development by time.
For France, Norway and Luxembourg, the panel structure is different. In contrast to the standard structure with four rotational groups, France and Norway chose to use nine and eight groups respectively. As illustrated in Figure 3 , the panel of France includes nine groups in each year to cover about 95.000 observations. As in the standard panel, each group is replaced by a new one in the following year which leads to the result that always 1/9 of all observation are replaced. 3 Construction of a "full" data set As described in the previous section, not all available observations are included in the data files that are distributed by Eurostat. However, it can be of interest for researchers to increase the number of observations overall and the number of observations that cover four periods in particular. To construct a data set with as many observations as possible, we combine the longitudinal files for 2005, 2006, 2007, 2008 and 2009 (L2005-L2009) Finally, when combining L2005 -L2009, we have about 1.8 million observations in the data set. It can be seen in the overall distribution of observations that in the first and in the last year for which we observe a country, the smallest number of observations is recorded (see Table 2 ). Therefore, more than 320,000 individuals are observed in the years 2005 to 2008, while we only observe roughly 158,000 in 2004 and 250,000 in 2009.
As described in the previous section, in some countries only the "selected respondent" answers all questions. For these countries and the respective variables the number of observations decreases. Especially for Iceland and Denmark (see Table 3 ), the number of observations becomes very small.
In survey data, weights are used when the survey is not representative for the whole population. Weights cover the information how many individuals in the whole population are represented by a single individual. Therefore, those groups that are underrepresented in the data have a higher weight since they represent more people in the whole population. To account for this new data structure, the delivered weights have to be adopted since they are made for the design with fewer observations used by Eurostat and therefore a different weighting of the different years in the longitudinal versions. The aim is that the weights are designed in such a way that the number of observations represents the whole population. 
L2009 version. In the data provided by Eurostat, longitudinal weights and the so-called base weights are reported. "The base weights are the back spine for the computation of both cross-sectional weights and longitudinal weights. They are computed and updated for a single panel…" (Eurostat 2010, p.35) . Longitudinal weights take the time period for which a transition is computed into account. Therefore, the two-year longitudinal weight is necessary for transitions between t-1 and t, while the three-year longitudinal weight is used for transitions from t-2 to t. The weights are only available for the observations in t and not for the earlier observations. p2007/4 p2008/4 p2009/4 p2006*4/3*8/9 p2006*4/3*8/9 p2006*4/3*8/9 p2007*4/3*8/9 p2008*4/3*8/9 p2009*4/3 p2005*8 p2005*8 p2007*4/3*8/9 p2008*4/3*8/9 p2009*4/3*8 The procedure to build new weights in our merged data set can be described as follows:
The longitudinal weights are taken from the different longitudinal data files (L2005, L2006, L2007, L2008 and L2009) provided by Eurostat. We take the weights of L2009 for the year 2009, the weights of L2008 for the year 2008 and so on. In 2005, the base weights correspond to the two-year longitudinal weights. For those observations that are not included in the respective data file, we take the weights of the subsequent file. Summed up, for oneyear and two-year transitions, the two-year and three-year longitudinal weights are taken from Eurostat. Due to the merging process of the data sets, we observe more observations than in the original files. Particularly, it has to be taken into account that in the first and last year only three of four rotational groups are included in the data set. Therefore, we adjust the weights in such a way that the whole population of each country is always represented by the observations included in the data by multiplying the weights by 1.333 in the first and last year.
Although using panel data it is of interest for researchers, having cross-sectional weights for cross-sectional analyses is so as well. To construct cross-sectional weights, we rely on the so-called base weights provided by Eurostat. If available, we take the base weights for 2005 from the 2005 file and the weights for 2006 from the 2006 file and so on. However, one rotational group (see Figure 2) is not included in each of the different longitudinal files. We therefore take the base weight for this group from the subsequent longitudinal file. Furthermore, we have to reweight the first and last year of each country by 1.333 because we only observe three quarters of observations. For most countries, these weights are the cross-sectional weights. However, in some countries the overall sum of the weights in 2004 does not correspond to the number of inhabitants. In these cases, we reweight all weights with the same country-specific factor 6 to derive the population. The factors as well as the country-specific calculation methods are shown in Table 4 . It illustrates how to compute proper weights for each year by using weights from previous, current or following years adjusted by certain factors. As can be seen in the quarter of the population they are weighted with this factor. Those observations that are first illustrated in the L2006 file get the weight of the L2006 file. The person identifier (RB030) in the longitudinal files gives the opportunity to observe one person over several years. However, after merging the different data some persons who change their gender and/or their date of birth can be observed in the data. Therefore some identifiers (IDs) seem to be assigned to different individuals. In our sample of persons aged between 15 and 65, there are 1566 persons who change their gender (Table 5 ) and 4030 persons who change their year of birth over time (Table 6 ). A simultaneous change in age and sex can be observed for 1539 individuals. (see Table 7 ). The majority of these cases occur due to the merging of the different files. In Lithuania, Portugal and Slovakia different individuals in different data versions have the same ID. These observations have to be separated into two new IDs before and after the change. However, some occurrences appear to be due to different persons with same IDs. Is the same ID assigned to different individuals at different time periods? Or are several IDs interchanged and therefore the same person is interviewed with different IDs?
To detect those IDs that are assigned twice and thus assumed to display more than one person, we try to identify the cases where the difference in the years of birth is greater than 5 or where there is a change of two or more characteristics. We assume the quarter and year of birth, the person's sex and its rotational panel group not to change over time. As Table 8 Country 2003 Total  11  3  1446  67  11  1  1539 15 displays, there are 4842 persons who change more than one characteristic) over time or have a difference in their years of birth of at least 5 years. Persons changing only one indicator or having less than 5 years difference in their years of birth are not assumed to represent two persons. It is assumed that data has been falsely reported. We construct new IDs that are not existent in the data yet. Therefore all new IDs are designed to display a 9 after the country code which is a one or two-digit number. 
Construction of a monthly data set
One of the main advantages of the EU-SILC data set is that they cover a set of variables (PL210A-PL210L and PL211A-PL211L, respectively) regarding monthly information and therefore transitions of the preceding year. In this calendar data, respondents declare their main activity in each of the twelve months. In addition to the yearly data which allows us to observe labour market transitions from one year to the next, monthly transitions and employment states based on the calendar information can be generated. This variable covers four employment states as well as education, retirement, military service and inactivity. Based on this information, it is possible to generate a monthly data set regarding the employment status. The calendar data covers the income reference period of the respective interview while most of the characteristics of the respondents cover the date of the interview. The income reference period is defined by Eurostat as follows: "The income reference period shall be a twelve-month period. This may be a fixed twelve-month period (such as the previous calendar or tax year) or a moving twelve-month period (such as the twelve months preceding the interview)." (Eurostat 2010 ).
Except of Ireland and the UK, the reference period is always the preceding calendar year. That means that the calendar data in the 2009 survey cover January to December 2008. These twelve months are those immediately preceding the date of the interview in Ireland and those of the current year in the United Kingdom.
Our aim is to generate a monthly dataset to cover within year labour market dynamics. We expand the yearly dataset by twelve and generate a monthly data set for the years 2003 of the interview. As a result, there is a time lag between the different kinds of information. In the first year only information of the next interview is available. Afterwards the monthly information can be combined with the yearly interview of the same year. The comparison between the calendar data and the yearly interviews can give some hints on the quality of the retrospective calendar data. As can be seen in Table 9 , the majority of individuals report one year later the same labour market status in the retrospective monthly version as during the interview. However, there are some differences. These differences can be a result of remembering errors but also of the different definitions of labour market status in the two questions. In the yearly interview, individuals are asked about their actual labour market status, that can be only one day of unemployment for example while it is the main activity of the month in the retrospective data. Therefore, some differences can be expected.
Besides the combination with additional variables, it is also necessary to generate longitudinal weights for monthly transitions in this new data set. We generate two-months (from t-1 to t) longitudinal weights only. Longitudinal weights take panel attrition into account. However, between the months January to December no panel attrition occurs, because the calendar information for one entire year is given retrospectively by the survey respondents. Therefore, panel attrition and the new composition of respondents have to be taken into account only between December and January. This means that cross-sectional weights are sufficient for the transitions between all months with the exception of the transition between December and January. However, cross-sectional weights are not provided in the longitudinal data set. We therefore define the new weights on the base weights of the longitudinal datasets. In this procedure, we aim at reproducing the procedure used by Eurostat. For this approach, rotational structures in the different countries and years have to be taken into account. This procedure is the same as the one described above to generate longitudinal weights in the yearly data set.
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Calculation of monthly and hourly pay
Another important advantage of the EU-SILC data in comparison to the EU-LFS data is that it also covers income information. The wage rate is an important dependent and explanatory variable in labour market analyses. In this section, we provide a procedure to calculate pay and income variables that correspond to the observable labour market states.
EU-SILC covers information on labour income as well as other sources of income. In the longitudinal files, income gained from employment is covered by the variable "Employee cash or near cash income (gross/net)". Cash income, non-cash income, unemployment benefits, old-age benefits, sickness benefits, and taxes are also measured. These variables cover the income gained in the income reference period which covers twelve months. Additionally, the current economic states of the individuals in the data set are known at the time of the interviews; the economic status is also contained in the monthly information for the previous calendar year (see previous section). For example, the labour income in the 2009 interview covers the calendar year 2008. Therefore, it is possible that it does not correspond to the current job as described in the 2009 interview. If someone has been interviewed before, the interview of 2008 and the income information of 2009 overlap. However, the problems that the labour market status is only a snap-shot and that income information only cover twelve months still exist. Therefore, it seems obvious that the income divided by twelve could be different to the monthly income of the job at the date of the interview of the previous or the current year. Especially for workers with unstable careers (job changes, unemployment interruptions etc.) the different time period can result in large biases.
To derive monthly earnings and benefits or even hourly wages, a strategy for computation is necessary. First, in order to measure labour income, we use the (gross) employee cash income, the calendar data and the number of hours usually worked per week in the main job. Information on the number of hours usually worked and the calendar data are combined in order to compute the number of hours supplied by the worker. Together with the cash income, this is used to calculate monthly income and hourly wages.
As mentioned before, yearly income measures cannot be used as a proxy for monthly income measures, since the yearly income may accrue in only a few months of employment. Therefore, the duration spent in the different states during the year has to be taken into account. The retrospective main economic status (calendar data) gives us some information that can help to divide the income into monthly parts. Furthermore, differences in the income/benefit levels between different employment/unemployment spells have to be considered. However, the calendar data cover only information on the employment status without any additional information (e.g. on direct job changes, occupation, hours worked, wage level etc).
In the data, only 8 per cent of all individuals who report that they were employed or unemployed during the previous calendar year were at least in two different labour market states (full-time or part-time employment, or unemployment). Therefore, calculating income and wages should be straightforward for the majority of observations. However, we cannot distinguish between two different full-time (part-time) jobs. Therefore, we only observe a weighted mean of the income in two different jobs if someone changed his job or experienced a wage increase. For those with only one labour market status during the whole period we apply the first step to derive monthly earnings and benefits:
1. For those workers who are either full-time employed, part-time employed, selfemployed or unemployed in all twelve months, the labour income or the unemployment benefits are divided by 12 to get the monthly labour income or unemployment benefits, respectively. Additionally to those who are in one of the three labour market states during the whole year, there are also workers that have only one continuous employment or unemployment spell per year. For example, someone is employed until March, unemployed between April and September and employed afterwards. In this example there is one continuous unemployment spell of five months. For this spell we assume that the monthly unemployment benefits are stable and divide the whole unemployment benefits by five. However, the employment spell is not continuous. If someone is employed in the first half of the year and unemployed in the second half of the year, both, unemployment and employment are continuous and earnings as well as unemployment benefits are divided by six to derive monthly income. This procedure can be described as follows:
2. For those workers who have only one employment and/or unemployment spell (of several months), labour income/unemployment benefits are divided by the number of months of this spell. By now, we only take into account spells that are within one year. However, there can also be continuous spells that are within two different calendar years and for one part of the spell we cannot calculate the respective income with the first two steps. In this case, we extrapolate the income into the next year or the preceding year, respectively. In our first example, it is possible that in the year before, there is an employment spell of 12 months and we can calculate the monthly labour income. We now assume that this income is the same until the end of employment (March). We only adjust with an inflation indicator. Other benefit variables, such as housing as well as family and children allowances, can play an important role in the income situation of an unemployed or low income person/household. In most of the countries, they are not directly dependent on the working status but on the income situation and family/household characteristics. We therefore assume these values are uniformly distributed over the year.
The derived monthly income is extrapolated to
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In the cross-sectional data provided by Eurostat, monthly labour income information is available for Austria, Bulgaria, Spain, Greece, Hungary, Ireland, Iceland, Italy, Poland, Portugal and the UK. However, the IDs are different to the longitudinal file and it is not possible to directly compare the numbers.
This monthly labour income can be the basis for calculating hourly wages. However, working hours are only measured at the date of the interview. Therefore, the timing of the information is different to the income period. Therefore, hourly wages can be derived in the combination of monthly data and yearly data at the date of the interview. For those workers with a different employment status in the calendar data and the current employment status in the interview it is not possible. Otherwise hourly wages can be calculated. Due to the different time period, no income information is available for the last interview.
Conclusion
Due to the increasing political and economic integration of the European Union, it is important to conduct analyses on the European level as well as comparative studies between the different Member States. Besides the European Labour Force Survey (EU-LFS) and the European Community Household Panel (ECHP), the EU-SILC is an important data set for these analyses. Unfortunately, the data provided by Eurostat are separated into different files which reduce the number of observations, with negative implications for estimating statistically meaningful results. Furthermore, information on income cannot be related to the economic status and this reduces the value of the data set for labour market analyses.
In this paper, we describe some of the shortcomings of the data set and propose a strategy to increase the number of observations by merging different data sets with appropriate weights. As our description shows, we can increase the number of observations to a large extent, especially regarding those observations which can be observed for four years.
